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[ Abstract]  Objective To explore the mechanism of capsaicin in inhibiting the invasion and migration of colon
Experiment 1. 10, 25, 50 and 100

pmol/L capsaicin groups were treated with capsaicin, whereas the control group was untreated and cultured at a constant

cancer cells by upregulating tumor metastasis suppressor 1 ( MTSS1). Methods

temperature for 24 hours. Experiment 2 the control group was cultured normally, the 100 pwmol/L capsaicin group was
treated with 100 pwmol/L capsaicin, 100 pwmol/L capsaicin+control siRNA and 100 pwmol/L capsaicin+MTSS1 siRNA
groups were treated with 50 nmol/L control siRNA and MTSS1 siRNA, respectively, based on the 100 pwmol/L capsaicin
group. After transfection for 4 h, 100 pmol/L capsaicin-containing culture medium was added. Cell proliferation was
assessed by CCKS assays. Cell invasion was assessed by Transwell assays. Cell migration was assessed by a scratch test. The
protein levels of transient receptor potential vanilloid 1 ( TRPV1), MTSS1, matrix metalloproteinase ( MMP)-2, and
MMP-9 were measured by Western blot. Results After treatment with capsaicin at various concentrations, compared with
the control group, cell proliferation in 25, 50 and 100 pwmol/L capsaicin groups was higher, the protein levels of TRPV1
and MTSSI in 10, 25, 50 and 100 pwmol/L capsaicin groups were higher, and cell invasion, the percentage of migrated
cells and the protein levels of MMP-2 and MMP-9 were lower ( P<0.05). After RNA interference of MTSS1 and addition of
100 pwmol/L capsaicin, compared with the control group, cell invasion, the percentage of migrated cells, and the protein
levels of MMP-2 and MMP-9 were lower in 100 wmol/L capsaicin, 100 pmol/L capsaicin+control siRNA, 100 pwmol/L
capsaicin+MTSS1 siRNA groups (P<0.05), and the protein level of MTSS1 was higher ( P<0.05). Compared with 100
pmol/L capsaicin and 100 wmol/L capsaicin+control siRNA groups, cell invasion, the percentage of migrated cells, the

protein levels of MMP-2 and MMP-9 were significantly higher in the 100 pmol/L capsaicin+MTSS1 siRNA group and the

level of MTSS1 protein was lower (P<0.05). Conclusions

Capsaicin inhibits the invasion and migration of colon cancer

cells by upregulating the expression of MTSS1, thereby exerting a protective effect against colon cancer.
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receptor potential vanilloid 1, TRPV1)  MTSS1, MMP-
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1.3.2  siRNA 5193t

Whitehead siRNA Selection Web Server 7E £ 15%
71, MTSS1 siRNA ;5 -GGTTCTGATTACAGCTGGT-3" |
X B8 siRNA ;5” -UACAGACCCCUCGAUCGGUTT-3’
1.3.3  ZifsreH

HCT116 40 i 2 % SCHR' ™ b BEOF BEAT TS
S5 1:10,25.50 100 wmol/L BANZE4H (10,25 .50,
100 wmol/L capsaicin group) 73l I ALK EE A 10,
25.50.100 pmol/L BAZ , X R ZH ( control group ) A
TRINBHUE | 37°C 5% CO, 1HIRA PR35 24 h; 52
56 2. XF R 2H (control group) 100 wmol/L B2 4H
(100 pmol/L capsaicin group) .100 pmol/L BfiHIE +
YT siRNA 41 (100 pmol/L capsaicin+control siRNA
group) ,100 wmol/L HHIZ + MTSS1 siRNA £ (100
pmol/ L capsaicin+MTSS1 siRNA group) ,100 pmol/L
BB ALV N2 W BE 2 100 pumol/L B 5 100
pwmol/L BRI ZE + % I siRNA 2 100 pumol/L A &
+MTSS1 siRNA 417 100 pmol/ L HUHIEE 41 1 Ak I
SRR INZEHE BE Ol 50 nmol/L X i siRNA | MTSS1
siRNA (S 8 Lipofectamine™ 2000 UiBH-FH% YY) | %
e 4 h HHLIRIE N 100 wmol/L AR IR,
X R AL E B 55 5% 24 h, CCKS8 A% ) 240 it 18 e 155 1L
Transwell 5  2 ffd (= 28 175 0 ; K] 91 S 96 A6z I 41 ffd 3
A 5 A R BN ( Western blot ) 610 4 fifg +p
TRPV1 MTSS1 .MMP-2 MMP-9 & /K,
1.3.4  CCKS A I 240 i 43 FE 175 0

A ANEAE 96 LA PALHE 24 h, A CCKS 4K
SR 2 h, A A SRR E 450 nm BT & fL
W2 B (optical density, OD) , 3§ 58 1 i 8 = (% B AL
0D~ L5 FL 0D,y ) /X BE4L 0D 5, x 100% , 6 4> H
AL,
1.3.5  Transwell £ 24022815 150

FLHANMIAE 24 fLACPARPE 24 b, AR, G

A L 55 TR O R 22T 1x10* A1 20 i A

W, Transwell /N ZFETRIE TR A9 5 A 24 fLA
H/NE TR ZE 500 WL SE R SR, EJE 500 L
AN R, BT 37°C . 5% CO, B FRAE B 5
48 h, 45 iSRS W U A RROT AL
1.3.6 IR S50 A6 0 240 A AT A% 17

KA 6 FLBR P AL 3 24 b, 8537, PBS
THVEA ML, S0 5 7 B A0 R A 10% Jig 2k i i
DMEM 35 %, K5 5% 48 h #1118, Image J Ka:i 41 ig iF
BB, TR E = (0 h QYR -48 h X)JE
) /0 h R A x100% .
1.3.7  Western blot ] 4fl }fg H* TRPV1, MTSSI |
MMP-2 MMP-9 ZE [ #3515 i

HAHANMAE 6 FLAR AL FE 24 b, G 28 1 26
WK F 2@ 40 0 10 min, 10000 r/min 4°C &5 0> 20
min, FVE R, BCA 8 150 &0 e BB ik
JE o RRALEAE 20 g, RV I 19 e B G P YK Ve 0 JE
ST AT B AR NC B ES | 59% i s W5k == I
M2 h, inxt i —3; TRPV1 MTSS1 MMP-2 MMP-9,
4CIFE R, PR G IR IR, —HUR IR T E2 h,
DAB i (8 3240500 65 1 60, B 1 6 e UG AT BRI A2
30T .
1.4 FitEHZE

SR H SPSS 20. 0 #4xF £ g 47 S8 i bt i
T PORH P B R 25 (& £ 5 ) KRR, 2 A] AL
KRR Ty 2208, iE— 25 P FL AT SNK-q 2
5, P<0.05 FREFAGI2EE L,

2 R
2.1 BRI X 20 B3 5 A9 52 0
%t BELHAR G, 25,50 100 wmol/L B ZH 4

J g SN F T 7 (P<0.05) o WL 1,
2.2 HWEXHEEZING

x4 A, 10,25.50 100 pmol/L B &
2H A0 MU 2R A (P<0.05) . W61 &l 1,

R AFIR BB A BRAR G S ) R (R B TR 1T EERY LB (n=6)

Table 1 Comparison of cell proliferation inhibition rate, invasion number, and migration percentage at different

concentrations of capsaicin

M5 BATEMHIR (%) M IR ZEER () TR E (%)
Groups Proliferation inhibition rate Cell invasion number Migration percentage
X HEZH Control group 0. 00+0. 00 34.16+4. 16 84.16+6. 15
10 pmol/L M ZE 4 10 wmol/L capsaicin group 1.53+0.25 24.76+3.69* 56. 86+5. 48 *
25 wmol/L BHIZE 4 25 pwmol/L capsaicin group 16.49+1. 16" 21.38+3.86" 46.85+4.88"
50 wmol/L #HIZE 4 50 wmol/L capsaicin group 34.46+4. 56" 13.49+2.96 " 36.48+5.49"
100 pwmol/L FHIZE 4L 100 wmol/L capsaicin group 39.46+5. 18 6.48+1.17" 24.46+4. 44

T S5XHRAALL, *P<0. 05,
Note. Compared with the control group, “P<0. 05.
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2.3 HMEIEETEREEMm

+MTSS1 siRNA 21 41 i {5 28 B0 A% ( P<0. 05) 5 4

5 BLHAE I, 10,25 .50 ,100 wmol/L B % EIJLﬁ 100 pmol/L BANZE2H . 100 wmol/L AR ZE +Xf

AR A3 LRI (P<0.05) , L& 1.8 2,

I siIRNA ZHAH L, 100 pmol/L B ZE +MTSS1 siRNA

2.4 HWEIMAE B TRPV1, MTSS1, MMP-2, 2ﬂ2ﬂ3ﬂ@1xz\<§iiﬂ‘m(P<0- 05), WK 4.%3,

MMP-9 & B /K F IR0 2.6 FH MTSS1 XFERH = 40 12 4 BT 75 19 3 M
55X IRZHAH L, 10,25,50,100 pmol/L AR S BRZHAR L, 100 pmol/L HHIZE 4 100 pumol/

ZH40 Bl TRPVI MTSSI 25 /K F F+ i, MMP-2, L BB +XF 18 siRNA 2H 100 wmol/L BHIZE +MTSS1

MMP-9 & KR (P<0.05) . W32 Kl 3,

siRNA ZH AR IT A% 11 0 LU (P<0. 05) 5 735145 100

2.5 FH MTSS1 XF SR b 12 40 F 42 22 O 52 M pmol/L ML 2H . 100 wmol/L Bl Z + %} IR siRNA
XA A, 100 wmol/L A E 4,100 AL, 100 wmol/L HAZE +MTSS1 siRNA 4 41 g iE

wmol/L BN ZE + X} FE siRNA £ 100 pmol/L B ZE  BAHTE (P<0.05), WHE S5 #3,

25 umol/LBi 3 20 50 pmol/L B 40 100 pmol/LHHI R H
25 umol/L capsaicin group 50 p.mol/L capsaicin group 100 wmol/L capsaicin group

pagiceil 10 pmol/LBfii 4
Control group 10 pmol/L capsaicin group

B 1 A [l LB R Ak A D £ 1

Figure 1 Invasion of cells at different concentrations of capsaicin

S HRH 10 umol/L I 2k 45
Control group 10 pmol/L capsaicin group

25 umol/LiE MK A 50 umol/LE KA 100 pmol/LH = 41

25 umol/L capsaicin group 50 pwmol/L capsaicin group 100 pwmol/L capsaicin group

B2 N[ o BB R Ak B 1T AR AR

Figure 2 Migration of cells at different concentrations of capsaicin

R2 RIFREEHAE AL FRAN I h TRPVI MTSS1 MMP-2 MMP-9 & [1/K - H 45 (n=6)
Table 2 Comparison of TRPV1, MTSS1, MMP-2 and MMP-9 protein levels in cells with different concentrations of capsaicin

215
TRPV1 MTSS1 MMP-2 MMP-9
Groups
X HEZH
0.21+0. 04 0. 16=0. 04 1.08+0. 17 0.96=0. 08
Control group
10 pmol/L Fik 24
pmol/ L AR 20 1.16+0. 18" 0.4720.04* 0.67+0.07" 0.3620. 04"
10 pwmol/L capsaicin group
25 pmol/L HiHiZ4
pumol/ L AL 41 1.23+0.33" 0.510.05* 0.71+0.08 * 0.3120. 04 *
25 pmol/L capsaicin group
50 wmol/L BHZY
pmol/ L AR 26 1.28+0.41" 0.57+0.06* 0.7320.05* 0.1320. 04"
50 pmol/L capsaicin group
100 pmol/L Hik 24
pmol/1. B AL 2.1420.45" 1.03+0. 12" 0.22+0. 04 0.09=0. 02

100 pmol/L capsaicin group

S XA, "P<0. 05,
Note. Compared with the control group, *P<0. 05.
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2.7 FHE MTSS1 W EHMELEBAM P MTSS1,  MMP-2 MMP-9 & [ 7K F &K (P<0.05) ; 43 9 5
MMP-2 MMP-9 & 87k FHI200 100 wmol/L BRHI 2K 41,100 pmol/L BAK K + X I

5%} B8 41 A0 e, 100 pmol/L BR MU ZE 41, 100 siRNA 4140 H, 100 wmol/L B Hl 2 + MTSS1 siRNA
wmol/L FRANZE + X FE siRNA £ 100 wmol/L B ZE  HANIEH MTSS1 2 /K F-F& K, MMP-2 MMP-9 &
+MTSS1 siRNA £ 41 ffg H MTSS1 2 11 /K ¢ 7t &, HAKCEFE (P<0.05) . W34 K6,

paictin 10 pmol/L M 4 25 pmol/Ly 41 50 pumol/L Al 41 100 pmol/L A % 41
Control group 10 pmol/L capsaicin 25 pmol/L capsaicin 50 pmol/L capsaicin 100 pmol/L capsaicin
group group group group

NUCEIE e —

D S — —— S—

B3 AJF] A B R AL FRAN M TRPVL MTSST MMP-2 MMP-9 # 4 7K-F-1% 15
Figure 3 Protein levels of TRPV1, MTSS1, MMP-2 and MMP-9 in cells with different concentrations of capsaicin

pugicecl 100 pmol/L B 42 100 pmol/L Bl 100 pmol/L B3
Control group 100 umol/L capsaicin group + %t B siRNAZH + MTSSI siRNAZL
100 pmol/L capsaicin 100 pmol/L capsaicin

+ control siRNA group + MTSS1 siRNA group

B4 T4 MTSS1 J& B AL 3 40 i (2 22 n0 1

Figure 4 Invasion of capsaicin-treated cells by interference with MTSS1

Hof A4 100 pmol/L M8 100 pmol/L B % 100 pmol/L M
Control group 100 pmol/L capsaicin group + X i siRNAZL +MTSS1 siRNAZH
100 pmol/L capsaicin 100 pmol/L capsaicin
+ control siRNA group +MTSSI1 siRNA group

” i X

B 5 T3 MTSS1 J&5 BARE AL PR AT R 15 O

Figure 5 Migration of capsaicin-treated cells by interference with MTSS1
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&3 T MTSST AU AL B4R M IR 2R K 2R [ LERY L (n=16)

Table 3 Comparison of the invasion and migration of capsaicin-treated cells by interference with MTSS1

265 MR R AR (1) TR E (%)
Groups Cell invasion number Migration percentage
XT AR Control group 33.56+3. 46 76. 89+8. 46
100 wmol/L HHZE 4L 100 wmol/L capsaicin group 6.58+1.16" 26.49+3.48"
100 wmol/L ML ZE +XF  siRNA 41 100 wmol/L capsaicin+ control siRNA group 7.06+1.25" 21.46%4.59*

100 pmol/L HANZE +MTSS1 siRNA £ 100 wmol/L capsaicin+MTSS1 siRNA group

18.46+6.48*#4 61.16+7.48*#2

0 SRR, *P<0.05;5 100 pmol/L FHZE AL, ¥ P<0. 05;5 100 wmol/L HHIZE +Xf M siRNA 414H L, 2 P<0. 05,
Note. Compared with the control group, *P<0. 05. Compared with the 100 wmol/L capsaicin group, *P<0. 05. Compared with the 100 pmol/L capsaicin

+control siRNA group, 2 P<0. 05.

F 4 T MTSST G BB AL #RA L b MTSST MMP-2 MMP-9 £ 17K F- L4 (n=6)
Table 4 Comparison of MTSS1, MMP-2 and MMP-9 protein levels in capsaicin-treated cells by interference with MTSS1

Ggr]i;fgs MTSS1 MMP-2 MMP-9
T HEZH Control group 0. 18+0. 03 0.87+0. 12 1.03+0. 12
100 wmol/L HHIZE L 100 wmol/L capsaicin group 0.86+0.08*  0.26x0.06* 0.12+0.02*
100 wmol/L BHHIZE + X} HE siRNA 2 100 pmol/L capsaicin+ control siRNA group 0.87+0.09 " 0.28+0.05" 0.13+0.03 "

100 pmol/L A ZE +MTSS1 siRNA 41 100 wmol/L capsaicin+MTSS1 siRNA group

0.43+0.06**4 0.68+0.07“*4 0.48+0.05**4

T R HRALAALE , *P<0. 05555 100 wmol/L BBUEHAA L, * P<0. 05555 100 mol/L HBUE +X1 18 siRNA 41AA 1L, # P<0. 05,
Note. Compared with the control group, *P<0.05. Compared with the 100 wmol/L capsaicin group, *P<0. 05. Compared with the 100 pmol/L capsaicin

+control siRNA group, * P<0. 05.

xR AH 100 pmol/L # L F 4
Control group 100 pmol/L, capsaicin group

100 pmol/L 3 Hil %
+ Af HESIRNAZ

100 pmol/LH HL %

+MTSS1 siRNAZ
100 pmol/L capsaicin 100 pmoV/L capsaicin

+control siRNA group ~ + MTSSI siRNA group

I —— e e S
o G e e

6 T MTSSI J5 B Ak B 240 g v
MTSS1 MMP-2 MMP-9 % {1 /K P55
Figure 6 Protein levels of MTSS1, MMP-2 and
MMP-9 in capsaicin-treated cells by interference with MTSS1
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